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coverage on the electrode surface, we have increased the speciﬁc
surface area of the electrode by deposition of single-walled carbon
nanotubes (SWNTs). The structural stability of the proteins at
high temperature was monitored by Fourier-transform infrared
spectroscopy. We have established a correlation between the
temperature-dependent activity of the enzymes and the occurrence
of major structural changes. Finally, the possible structural factors
which contribute to the thermostability of T. thermophilus SQR are
discussed.
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The membrane organisation of electron transport and che-
miosmosis remains a topic of intense debate, with current models
in many bioenergetic membranes favouring the assembly of multiple
chemiosmotic components into supercomplexes that could control
the pathways of electron ﬂow and utilisation of the proton-motive
force. We set out to investigate the distribution and dynamics of
OXPHOS components in the plasma membrane of Escherichia coli
using a combination of ﬂuorescent protein tagging and ﬂuorescence
microscopy with dynamic tracking and single-particle analysis.
Complexes investigated included NDH-1, SDH, Cytochrome bd-I and
the proton-translocating ATPase, which could all be tagged with a
variety of ﬂuorescent proteins, with minimal loss of function [1,2].
Fluorescence microscopy in vivo showed that all complexes tested are
concentrated in mobile domains in the membrane, with dimensions of
about 100–200 nm and containing 10 s to 100 s of the tagged complex.
Simultaneous visualisation of pairs of tagged complexes showed that
different complexes are concentrated in separate domains, with no
signiﬁcant co-localisation and therefore no supercomplexes [2]. Since
the pairs of complexes tested include the two complexes involved
in one of the major respiratory electron transport pathways, and a
major source and sink for the proton-motive force, it follows that both
electron transport and the proton motive force are largely delocalised
over the entire membrane area in E. coli. Consistent with this model,
we observed rapid long-range diffusion of a ﬂuorescent quinone
analogue. We suggest that long-range quinone diffusion serves to carry
electrons between islands of distinct electron transport complexes in
the membrane.
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The respiratory chain in eukaryotic mitochondria mainly consists of
four transmembrane protein complexes. In contrast, the protein
components of bacterial respiratory chains are much more diverse
and complex, which enable microorganisms to cope with various living
environment. Aquifex aeolicus is Gram-negative, hyperthermophilic,
chemolithotrophic and microaerophilic eubacteria, and its genome has
been sequenced [1]. Previously, a supercomplex composed of respira-
tory chain complexes III and IV was isolated in A. aeolicus [2]. In
this project, A. aeolicus native membranes were solubilized using
mild detergents. The solubilized A. aeolicus membrane proteins were
prefractionated by gel ﬁltration chromatography or sucrose gradient
ultracentrifugation and further resolved by Blue Native PAGE (BN
PAGE) and high resolution Clear Native PAGE (hrCN PAGE). The
respiratory chain complexes were indicated by in-gel activity assay
and identiﬁed by mass spectrometry. Preliminary results showed that
complex I, as well as complex V, was detected in several bands on BN
PAGE and hrCN PAGE. In those bands several other redox membrane
proteins were found. More experiments are under way to investigate
the potential interactions and regulations among these respiratory
chain complexes.
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